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Epitome 
(57) [Abstract] 

[Technical problem] The current amount of supply to an EL element can be controlled 
easily, and the actuation circuit of EL display which aims at homogeneous improvement in 
the amount of luminescence between each display pixel is offered. 

[Means for Solution] EL element 40 which consists of the light emitting device layer pinched 
between an anode plate, cathode, and these two electrodes, 1st TFT10 by which the drain 
electrode 12 was connected to the drain signal line D, and the gate electrode 1 1 was 
connected to the gate signal line G, respectively, The source electrode equips 3rd TFT52 
with the 2nd TFT by which the drain electrode was connected to the actuation power 
source 50, and the gate electrode was connected to the source electrode of 1st TFT10. 
Between the 2nd TFT20 and EL element 40 Charge and discharge are repeated in the 
capacity 51 for charge between the 3rd and 4th TFT(s) by 3rd and 4th TFT(s) 52 and 56 
switched according to a 10kHz external signal, and a current is supplied to EL element 40 
by the discharge. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The actuation circuit of a electroluminescence display characterized by providing 
the following. The electroluminescent element equipped with an anode plate and cathode 
The 1st thin film transistor by which the drain electrode was connected to the drain signal 
line, and the gate electrode was connected to the gate signal line for the source electrode 
at retention volume, respectively The 2nd thin film transistor by which the drain electrode 
was connected to the actuation power source of said electroluminescent element, and the 
gate electrode was connected to the source electrode of said 1st thin film transistor, 
respectively It is the capacity for charge between the 3rd and 4th thin film transistors 
switched according to the external signal of a predetermined period between the source 
electrode of preparation ****** and this 2nd thin film transistor, and the anode plate of said 
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electroluminescent element, and these 3rd and 4th thin film transistors. 
[Claim 2] Said the 3rd thin film transistor and said 4th thin film transistor are the actuation 
circuit of the electroluminescence display according to claim 1 characterized by turning on 
and off by turns. 

[Claim 3] The electroluminescent element equipped with an anode plate and the cathode 
connected to the actuation power source, The 1st thin film transistor by which the drain 
electrode was connected to the drain signal line, and the gate electrode was connected to 
the gate signal line for the source electrode at retention volume, respectively, The 2nd thin 
film transistor by which the drain electrode was connected to said actuation power source 
of said electroluminescent element, and the gate electrode was connected to the source 
electrode of said 1st thin film transistor, respectively, While the 1st diode and 2nd diode are 
connected to a serial between preparation ******, the source electrode of said 2nd thin film 
transistor, and the anode plate of said electroluminescent element It is the actuation circuit 
of the electroluminescence display which is equipped with the capacity for charge between 
this 1 st diode and the 2nd diode, and is characterized by said actuation power source being 
an actuation power source which supplies periodically different potential. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuation circuit of EL display equipped 
with the electroluminescence ("EL" is called below ElectroLuminescence:.) component and 
the thin film transistor ("TFT" is called below Thin Film Transistor:.). 
[0002] 

[Description of the Prior Art] In recent years, EL display using an EL element attracts 
attention as a display which replaces CRT and LCD. Moreover, research and development 
in the display equipped with TFT as a switching element which makes the EL element drive 
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is also done. 

[0003] The circuit diagram of the conventional organic electroluminescence display is 
shown in drawing 5 . As shown in this drawing, the display pixel 1 of the conventional 
organic electroluminescence display consists of the 1st TFT100, 2nd TFT200, retention 
volume 300, and organic EL device 400. The gate signal line G which supplies a gate 
signal, and the drain signal line D which supplies a drain signal lie at right angles, and 
TFT1 00,200 which drives an organic EL device 400 and this organic EL device 400 is 
formed near the crossing of both the signal lines G and D. 

[0004] First, 1st TFT100 consists of the gate electrode 110 with which it connects with the 
gate signal line G, and a gate signal is supplied, a drain electrode 120 with which it 
connects with the drain signal line D, and a drain signal is supplied, and a source electrode 
130 connected to the gate electrode 210 and retention volume 300 of 2nd TFT200. Next, 
2nd TFT200 is equipped with the gate electrode 210 connected to the source electrode 130 
of 1st TFT100, the source electrode 220 connected to the anode plate 410 of an organic EL 
device 400, and the drain electrode 230 connected to the actuation power source 500 
which is supplied to an organic EL device 400 and drives an organic EL device 400. 
[0005] Moreover, an organic EL device 400 consists of the light emitting device layer 430 
pinched between the anode plate 410 connected to the source electrode 220 of 2nd 
TFT200, the cathode 420 connected to the pixel electrode 600, this anode plate 410, and 
cathode 420. If a gate signal is supplied to the gate electrode 110 of 1st TFT100 from the 
gate signal line G, 1st TFT100 will be turned on and the drain signal supplied from the drain 
signal line D will be impressed to the 2nd gate electrode 21 0 and retention volume 300 of 
TFT200. By it, 2nd TFT200 is turned on, the current according to the gate voltage of 2nd 
TFT200 flows from the actuation power source 500 to an organic EL device 400, and the 
light emitting device layer 430 of an organic EL device 400 emits light. 
[0006] The anode plate 410 where an organic EL device 400 consists of transparent 
electrodes, such as ITO (Indium Thin Oxide), the 1st hole transporting bed which consists 
of MTDATA (4 and 4'-bis(3-methylphenylphenylamino) biphenyl), The 2nd hole transporting 
bed which consists of TPD (4, 4', 4"-tris(3-methylphenylphenylamino) triphenylanine), The 
luminous layer which consists of Bebq2 (10-[benzo h] quinolinol-beryllium complex) 
containing the Quinacridone (Quinacridone) derivative, Laminating formation of the light 
emitting device layer 430 which consists of each class of the electronic transporting bed 
which consists of Bebq2, and the cathode 420 which consists of a magnesium indium alloy 
is carried out in this sequence. 

[0007] Moreover, the hole poured in from the anode plate and the electron poured in from 
cathode recombine an organic EL device inside a luminous layer, it excites the organic 
molecule which forms a luminous layer, and an exciton produces it. Light is emitted from a 
luminous layer in the process in which this exciton carries out radiation deactivation, and 
from a transparent anode plate, this light is emitted to the exterior through a transparence 
insulating substrate, and emits light. 
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[0008] 

[Problem(s) to be Solved by the Invention] However, although it is necessary to make the 
EL element of each display pixel emit light with the same quantity of light in order to obtain 
the display uniform and stabilized in the field of EL display Since there was dispersion in 
the property of 2nd TFT200 with which each display pixel was equipped, in the actuation 
circuit of the above-mentioned conventional EL display, the amount of currents supplied to 
an EL element could not be made into homogeneity, but there was a fault that the 
ununiformity of the amount of currents appeared as display unevenness for every display 
pixel. 

[0009] namely, under TFT manufacture - a mask pattern gap etc. - every - the size of the 
2nd TFT - dispersion and every - since the current values which the current value which 
flows to a drain varies, therefore are supplied to an EL element differ for every display pixel 
even if the same gate voltage is impressed in the 2nd TFT and the luminescence 
reinforcement of an EL element will also vary, it will appear as display unevenness. 
[0010] Then, in view of the above-mentioned conventional fault, it succeeds in this 
invention, it can control the current amount of supply to an EL element easily, and aims at 
offering the actuation circuit of EL display which aimed at homogeneous improvement in 
the amount of luminescence between each display pixel. 
[0011] 

[Means for Solving the Problem] The electroluminescent element which the actuation circuit 
of EL display of this invention equipped with an anode plate and cathode, The 1st thin film 
transistor by which the drain electrode was connected to the drain signal line, and the gate 
electrode was connected to the gate signal line for the source electrode at retention 
volume, respectively, The 2nd thin film transistor by which the drain electrode was 
connected to the actuation power source of an electroluminescent element, and the gate 
electrode was connected to the source electrode of the 1st thin film transistor, respectively, 
Between preparation ******, the source electrode of the 2nd thin film transistor, and the 
anode plate of an electroluminescent element It has the capacity for charge between the 
3rd and 4th thin film transistors switched according to the external signal of a 
predetermined period, and these 3rd and 4th thin film transistors. 

[0012] Moreover, the 3rd thin film transistor and 4th thin film transistor are turned on and off 
by turns. Moreover, the electroluminescent element which the actuation circuit of EL display 
of this invention equipped with an anode plate and the cathode connected to the actuation 
power source, The 1st thin film transistor by which the drain electrode was connected to the 
drain signal line, and the gate electrode was connected to the gate signal line for the source 
electrode at retention volume, respectively, The 2nd thin film transistor by which the drain 
electrode was connected to the actuation power source of said electroluminescent element, 
and the gate electrode was connected to the source electrode of the 1st thin film transistor, 
respectively. While the 1st diode and 2nd diode are connected to a serial between 
preparation ******, the source electrode of the 2nd thin film transistor, and the anode plate 
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of an electroluminescent element While having the capacity for charge between these 1st 
diodes and the 2nd diode, it has the actuation power source which supplies periodically 
different potential. 
[0013] 

[Embodiment of the Invention] The actuation circuit of EL display of <gestalt of the 1st 
operation> this invention is explained below. Drawing 1 is the circuit diagram of EL display 
equipped with the organic EL device of the gestalt of this operation, and TFT. Drawing 2 
The signal VG 1 with which (a) is supplied to the gate electrode of the 1st TFT The signal 
VC with which the signal VG 4 with which the signal VG 3 with which the signal VG 2 with 
which (b) is supplied to the gate electrode of the 2nd TFT, and (c) are supplied to the signal 
V0 of an actuation power source, and (d) is supplied to the gate electrode of the 3rd TFT, 
and (e) are supplied to the gate electrode of the 4th TFT, and (0 are accumulated in the 
capacity for charge (g) is the signal waveform diagram of the signal VEL of luminescence of 
an organic EL device. 

[0014] The actuation circuit of EL display of the gestalt of this operation consists of the 1st 
TFT10, 2nd TFT20, retention volume 30, organic EL device 40, actuation power source 50, 
3rd and 4th TFT(s) 52 and 56, and capacity 51 for charge. As shown in drawing 1 , the 1st 
TFT11 and retention volume 15 are the same above-mentioned circuitry as usual and the 
above-mentioned actuation approach. 

[0015] The gate electrode 21 of 2nd TFT20 is connected to the source electrode 13 of 1st 
TFT 10, and one electrode of retention volume 30, and the drain electrode 23 is connected 
to the actuation power source 50 of an organic EL device 40. Moreover, the source 
electrode 24 is connected to the drain electrode 54 of 3rd TFT52. The signals VG3 and 
VG4 respectively periodic from the outside are supplied to the gate electrodes 53 and 57 of 
3rd and 4th TFT(s) 52 and 56. These signals VG3 and VG4 are signals which the phase 
reversed mutually. Moreover, the source electrode 55 of 3rd TFT52 and the drain electrode 
58 of 4th TFT56 are connected. The capacity 51 for charge is connected between these 3rd 
and 4th TFT(s) 52 and 56. Moreover, the source electrode 59 of 4th TFT56 is connected to 
the anode plate 41 of an organic EL device 40, and the cathode 42 of an organic EL device 
40 is connected to the display electrode 60. 

[0016] Thus, the display panel of EL display is formed by arranging the display pixel 1 
which consists of a constituted organic EL device and TFT in the shape of a matrix. Next, 
the actuation approach of EL display of this invention is explained according to drawing 1 
and drawing 2 . Gate signal VG1 of the gate signal line G is supplied to the gate electrode 
1 1 of 1st TFT 10 like drawing 2 (a), and 1st TFT 10 is turned on. If it does so, the drain signal 
from the drain signal line D is supplied to the 2nd gate electrode 21 and retention volume 
30 of TFT20, as shown in drawing 2 (b), VG2 will be impressed to 2nd TFT20, and 1 field 
period maintenance of the ON state will be carried out (one electrode potential VC 1 of 
retention volume 30 turns into the same potential as VG2 at this time). 
[0017] If it does so, the electrical potential difference according to the electrical potential 
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difference VG 2 of the gate electrode 21 will be supplied to the drain electrode 54 of 3rd 
TFT52 from the actuation power source 50 (potential V0). At this time, the signal levels 
VG3 and VG4 shown in the gate electrodes 53 and 57 of 3rd and 4th TFT(s) 52 and 56 at 
drawing 2 (d) and (e) are supplied. As shown in this drawing, the phase has reversed 
signals VG3 and VG4 mutually, and 3rd and 4th TFT(s) 52 and 56 are turned on by turns 
by it. 

[0018] That is, as for the electrical potential difference VC 2 of the capacity 51 for charge, a 
signal VG 4 will be charged if a signal VG 3 turns into an OFF signal by the ON signal like 
drawing 2 (0, and by the OFF signal, a signal VG 3 will discharge, if a signal VG 4 turns into 
an ON signal. Thus, charge and discharge (one-shot photocycle) are repeated by signals 
VG3 and VG4. Therefore, since 4th TFT56 is an OFF state when 3rd TFT52 is turned on, 
the electrical potential difference of the actuation power source 50 supplied to the drain 
electrode 54 of 3rd TFT52 through 2nd TFT20 is accumulated in the capacity 51 for charge. 

[0019] Moreover, when 3rd TFT52 is turned off, since 4th TFT56 is an ON state, the charge 
accumulated in the capacity 51 for charge discharges. In this way, 3rd TFT52 is supplied to 
the anode plate 41 of an organic EL device 40 through the 4th drain electrode 58 and 
source electrode 59 of TFT56, when 4th TFT56 is turned on by the OFF state by the charge 
charged by the capacity 51 for charge when 3rd TFT52 was an ON state. By doing so, an 
organic EL device 40 emits light for every one-shot photocycle like VEL of dr awing 2 (g) 
according to an electrical potential difference VC 2. 

[0020] It explains that it is stabilized in an organic EL device and a current is supplied here 
even if the property of the 2nd TFT in each display pixel varies here, respectively. First, the 
current value which flows to the drain when impressing a certain gate voltage assumes that 
it is Ida and Idb (lda>ldb), respectively, namely, there were the 2nd TFTa and b in which 
the current characteristic differed. 

[0021] If it is TFTa and b from which a current value differs when the actuation circuit of an 
EL display like before is used Although the luminescence reinforcement of the organic EL 
device connected to the TFTa is strong since TFTa (Ida) with one high current value can 
supply many currents to an organic EL device Since TFTb (Idb) with the low current value 
of another side cannot supply many currents to an organic EL device like TFTa, 
luminescence reinforcement becomes weak rather than the organic EL device by which the 
luminescence reinforcement of the organic EL device connected to the TFTb was 
connected to TFTa. Therefore, dispersion will arise in the brightness of each organic EL 
device connected to TFTa and TFTb. 

[0022] However, when the 2nd TFT20 and 3rd TFT30 in drawing 1 are turned on according 
to the actuation circuit of EL display of this invention, Since it will charge to the electrical 
potential difference VG 2 impressed to the capacity 51 for charge at the gate of 2nd TFT20 
(VG2=VC2) and the current value according to the charged electrical potential difference 
will be supplied to an organic EL device Even if it is each 2nd TFTa mentioned above and 
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TFT from which a current characteristic differs like b, the same current value will be 
supplied to an organic EL device. In other words, although time amount even if a difference 
is in the current characteristic of TFT, until it charges differs, the electrical potential 
difference of the charge urine capacity which is charged and reaches is the same. 
[0023] Therefore, since the current supplied to an organic EL device is a current according 
to the electrical potential difference charged by the capacity for charge, though the property 
of the 2nd TFT varies, the current of the same value will flow to an organic EL device. That 
is, since the same current value as the organic EL device of each display pixel which is not 
related to the property can be supplied even if the property of each 2nd TFT varies, the 
amount of luminescence of each organic EL device becomes equal, and the display of 
uniform brightness can be obtained. 

[0024] In addition, what is necessary is just to determine the repeat of turning on and off by 
the signal supplied to the 3rd and 4th TFT(s) from the exterior, i.e., the one-shot photocycle 
of the organic EL device of 1 field period, like 10kHz, corresponding to time amount until it 
is impressed by the capacity for charge from the 2nd TFT. 

Below in <the 2nd operation gestalt>, the 2nd operation gestalt of the actuation circuit of EL 
display of this invention is shown. 

[0025] Drawing 3 is the circuit diagram of the 2nd operation gestalt of this invention, and 
drawing 4 is the signal waveform diagram of each signal. Drawing 4 The signal VG 1 with 
which (a) is supplied to the gate electrode of the 1st TFT The signal VG 2 with which (b) is 
supplied to the gate electrode of the 2nd TFT The signal VD1 with which (c) is supplied to 
the signal V0 of an actuation power source, and (d) is supplied to the 1st diode, the signal 
VD2 with which (e) is supplied to the 2nd diode, the signal VC 2 with which (f) is 
accumulated in the capacity for charge, and (g) are the signal waveform diagrams of the 
signal VEL of luminescence of an organic EL device. 

[0026] As shown in drawing 3 , about the 1st TFT21 and retention volume 23, it is the same 
as the circuitry of the 1st operation gestalt, and actuation. The gate electrode 21 of 2nd 
TFT20 is connected to the source electrode 13 of 1st TFT10, and one electrode of retention 
volume 30, and the drain electrode 23 is connected to the actuation power source 50 of an 
organic EL device 40. Moreover, the source electrode 24 is connected to the anode 71 of 
the 1st diode 70. 

[0027] The cathode 72 of the 1st diode 70 and the anode 81 of the 2nd diode 80 are 
connected to the serial. Between these 1st and 2nd diodes 70 and 80, one electrode of the 
capacity 51 for charge is connected. The electrode of another side of the capacity 51 for 
charge is grounded. The cathode 82 of the 2nd diode 80 is connected to the anode plate 41 
of an organic EL device 40. 

[0028] Moreover, the cathode 42 of an organic EL device 40 is connected to the actuation 
power source 50. Thus, an organic electroluminescence display is formed by arranging the 
constituted display pixel 1 in the shape of a matrix. Here, the electrical potential difference 
which the actuation power source 50 supplies is explained according to <= [ A 
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<:///&N0001=8&N0552=9&N0553=000005" TARGET= ,, tjitemdrw"> drawing 3 and drawing 
4 . 

[0029] Gate signal VG1 of the gate signal line G is supplied to the gate electrode 1 1 of 1st 
TFT10 like drawing 4 (a), and 1st TFT 10 is turned on. If it does so, the drain signal from the 
drain signal line D is supplied to the 2nd gate electrode 21 and retention volume 30 of 
TFT20, as shown in drawing 4 (b), VG2 will be impressed to 2nd TFT20, and 1 field period 
maintenance of the ON state will be carried out (one electrode potential VC 1 of retention 
volume 30 turns into the same potential as VG2 at this time). 

[0030] The actuation power source 50 is 10kHz in a predetermined period, for example, 
frequency, as shown in drawing 4 (c), and it supplies the electrical potential difference V20 
by turns at the time of an electrical potential difference V10 and discharge at the time of the 
charge for making an organic EL device 40 emit light. At this time, at the time of charge, an 
electrical potential difference V10 is an electrical potential difference higher than the 
electrical potential difference charged by the capacity 51 for charge, and an electrical 
potential difference V20 is an electrical potential difference lower than the electrical 
potential difference charged by the capacity 51 for charge at the time of discharge. 
[0031] namely, when the electrical potential difference of the actuation power source 50 is 
an electrical potential difference V10 at the time of charge A current flows to the sense of 
the 1st diode 70, and the capacity 51 for charge ( drawing 4 (d)) is charged ( drawing 4 (f)), 
and when the electrical potential difference of the actuation power source 50 is an electrical 
potential difference V20 at the time of discharge A current flows to the sense of the 2nd 
diode 80, it discharges from the capacity 51 for charge ( drawing 4 (e)), the current is 
supplied to an organic EL device ( drawing 4 (f)) 40, and light is emitted ( drawing 4 (g)). 
[0032] At this time, while a current does not flow to the sense of the diode 80 of another 
side while flowing to the sense of the 1st diode 70, but the current is flowing to the sense of 
the 2nd diode 80, a current does not flow to the diode 70 of another side. Therefore, the 
capacity 51 for charge will repeat charge and discharge the period by supplying an 
electrical potential difference V20 by turns a predetermined period at the time of an 
electrical potential difference V10 and discharge at the time of charge of the actuation 
power source 50. 

[0033] Thus, the actuation approach until the electrical potential difference of the actuation 
power source 50 is supplied to an organic EL device 40 and emits light is explained paying 
attention to the equal circuit of the field enclosed with the frame of a dotted line. 2nd TFT20 
is turned on ( drawing 4 (b)), and the electrical potential difference according to gate 
voltage VG2 ( drawing 4 (b)) of 2nd TFT20 is charged by the capacity 51 for charge via the 
period and the 1st diode 70 with which the electrical potential difference V10 is supplied 
from the actuation power source 50 at the time of charge. And if the actuation power source 
50 switches to an electrical potential difference V20 after that at the time of discharge, the 
charge charged by the capacity 51 for charge will be supplied to an organic EL device 40 
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via the 2nd diode 80, and will emit light. 

[0034] This actuation is repeatedly performed [ between the periods which are writing the 
drain signal in retention volume 30, i.e., the 1 field, ] on the frequency of 10kHz like ****. 
Thus, charge and discharge of a charge will be repeatedly performed in the capacity 51 for 
charge by supplying an electrical potential difference V20 from the actuation power source 
50 during the period when a drain signal is written once in retention volume repeatedly a 
fixed period at the time of an electrical potential difference V10 and discharge at the time of 
charge. 

[0035] As the gestalt of the 1st operation explained, therefore, the current value supplied to 
an organic EL device Since it is a current value according to the electrical potential 
difference VG 2 charged by the capacity for charge, i.e., the electrical potential difference of 
the gate electrode of the 2nd TFT, and the stable current can be supplied to an organic EL 
device though the property of the 2nd TFT of each display pixel varied In each display pixel, 
EL display of the uniform amount of luminescence can be obtained. 
[0036] In addition, what is necessary is just to determine a supply cycle with an electrical 
potential difference, i.e., the one-shot photocycle of an organic EL device, like 10kHz at the 
time of an electrical potential difference and discharge at the time of charge, corresponding 
to time amount until it is impressed by the capacity for charge from the 2nd TFT. Moreover, 
in the gestalt of this operation, while the signal wiring which supplies the signal for switching 
ON/OFF of the 3rd and 4th TFT(s) like the gestalt of the 1st operation from the outside is 
omissible, a numerical aperture can be further raised by the abbreviation. 
[0037] 

[Effect of the Invention] According to the actuation circuit of EL display of this invention, a 
current can be supplied to an EL element, without being influenced of property dispersion of 
the 2nd TFT, and the homogeneity of the amount of luminescence of each display pixel in 
EL display panel can be raised. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the 1st operation gestalt of this invention. 
[Drawing 2] It is the signal waveform diagram showing the gestalt of operation of the 1st of 
this invention. 

[Drawing 3] It is the circuit diagram showing the 2nd operation gestalt of this invention. 
[Drawing 4] It is the signal waveform diagram showing the gestalt of operation of the 2nd of 
this invention. 

[Drawing 5] It is the circuit diagram of the conventional EL display. 

[Description of Notations] 

10 1st TFT 

20 2nd TFT 

30 Retention Volume 

50 Power Source 

51 Capacity for Charge 
53 3rd TFT 

56 4th TFT 
70 1st Diode 
80 2nd Diode 
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DRAWINGS 
[Drawing 1] 
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[Drawing 4] 
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[Drawing 5] 
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